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SPECIFICATION 



MEASUREMENT SYSTEM OF COMMUNICATION DEVICE 
BACKGROUND OF THE INVENTION 

Technical Field 

The present invention relates to a measurement system of 
communication device for carrying out various kinds of 
measurements relating to communication devices . 

Background Art 

In radio broadcasting, the signal into which a sound signal 
is modulated by using modulation methods such as AM modulation 
and FM modulation is sent from a broadcasting station. Hence, 
a radio receiver outputs an original sound signal by demodulating 
the signal that it has received in accordance with the modulation 
method. However, since elements such as transistors and 
inductors configuring a tuner in the radio receiver varies in 
characteristics even though they have same element constants, 
using same elements to configure the tuner does not necessarily 
result in unified characteristics of tuners as a whole. Hence, 
there has been a case that a sound signal after being demodulated 
is deformed, and that output level thereof decreases. 

Then , in the production process of radio receiver s in general , 
deformation and output level of the sound signal demodulated 
by the radio receiver are measured, and the element constant 
is adjusted based on the result of measurement. 

FIG. 7 is a diagram of a conventional measuring system that 
measures characteristics of a radio receiver A measuring system 
500 shown in this figure measures deformation and output level 
of a signal demodulated by a radio receiver 502 , and is configured 
by including a signal generator 504, a low frequency analyzer 
506, a personal computer 508 and a display unit 510. 

In the case where deformation and output level of the signal 
demodulated by the radio receiver 502 are measured by using the 
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measuring system 500 , measurement condition data such as carrier 
wave frequency and modulation methods are transmitted from the 
personal computer 508 to the radio receiver 502 and the signal 
generator 504. The signal generator 504 outputs the signal for 
measurement into which a predetermined audio signal is modulated", 
in accordance with measurement condition data outputted from 
the personal computer 508 ♦ The radio receiver 502, on the other 
hand, demodulates the signal for measurement outputted from the 
signal generator 504 in accordance with the measurement condition 
data outputted from the personal computer 508, and outputs the 
signal obtained by the demodulation to the low frequency analyzer 
506* The low frequency analyzer 506 measures deformation and 
output level of this demodulated signal, and then outputs the 
result of measurement to the personal computer 508 . The personal 
computer 508 displays the result of measurement outputted from 
the low frequency analyzer 506 on the display unit 510 to notify 
the measurement operator thereof. 

However, the above described conventional measuring system 
500 must comprise the personal computer 508 and the display unit 
510, thus making the configuration thereof more complicated, 
increasing costs and making it necessary to secure an installation 
space. Furthermore, the personal computer 508 must be connected 
to each radio receiver 502, causing work-hours in the production 
process including adjustment and inspection to be increased* 

Also, in a mobile telecommunication device such as cellular 
phone , whether demodulation processing and modulation processing 
are properly done is measured, and various kinds of adjustments 
are performed based on the result of measurement. FIG. 8 is a 
diagram of a conventional measuring system that measures the 
characteristics of a mobile telephone. As shown in this figure, 
a measuring system 550 measures deformation and output level 
of the signal demodulated or modulated by a mobile telephone 
552, and is configured to include a signal generator 554, a low 
frequency analyzer 556, an audio frequency signal generator (AF 
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generator) 558, a transmission analyzer 560, a personal computer 
562 and a display unit 564. 

In the case where deformation and output level of the signal 
demodulated by the mobile telephone 552 are measured by using 
this measuring system 550, operation is performed as in the case 
with the measuring system 500 shown in FIG. 7. 

Furthermore , in the case where deformation and output level 
of the signal modulated by the mobile telephone 552 are measured 
by using this measuring system 550, the personal computer 562 
gives an instruction to output an audio signal for measurement 
towards the AF generator 558, and measurement condition data 
such as carrier wave frequency and modulation methods are 
transmitted towards the mobile telephone 552. The mobile 
telephone 552 modulates the audio signal for measurement 
outputted from the AF generator 558, and then outputs the modulated 
signal to the transmission analyzer 560. The transmission 
analyzer 560 measures deformation and output level of this 
modulated signal, and outputs the result of measurement to the 
personal computer 562. The personal computer 562 displays the 
result of measurement outputted from the transmission analyzer 
560 on the display unit 564 to notify the measurement operator 
thereof . 

However, similarly as the case with the measuring system 
500 shown in FIG. 7 , since it is necessary to provide the personal 
computer 562 and the display unit 564, there rises the disadvantage 
of a higher cost and a difficulty in securing an installation 
space, and causes labor in the production process to be increased. 

Disclosure of the Invention 

The present invention has been achieved by taking this point 
into account , and the purpose thereof is to provide a measurement 
system of communication devices, which enables the reduction 
of costs and spaces for measurement. 

In the measurement system of communication device according 
to the present invention, a communication device comprising a 
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processing device performs demodulation processing for a 
predetermined signal for measurement generated and outputted 
by the signal generator and outputs the demodulated signal, a 
measuring device measures characteristics of this demodulated 
signal and transmits the result of measurement to the processing 
device, and the processing device included in the communication 
device controls a series of measurement procedures and reports 
the result of measurement. In this way, since the processing 
device included in the communication device controls the 
measurement operation, it is not necessary to comprise another 
processing device for controlling the measurement operation ( for 
example, personal computer) as in the prior art. It is therefore 
possible to simplify the configuration of an entire measuring 
system and reduce the cost. Furthermore, since it is not 
necessary to secure a space for installation of another processing 
device , the space for measurement can be reduced . Moreover , work 
to connect another processing device to the communication device 
is not involved in the production process , thus making it possible 
to reduce man-hours in the production process. 

In particular, the communication device comprises the 
display unit, and the processing device provides a predetermined 
display on the display unit and reports the result of measurement , 
thereby allowing the measurement operator to confirm the result 
of measurement without connecting any display unit and so forth 
elsewhere . 

Furthermore, the above described processing device 
preferably performs control operation corresponding to at least 
a part of receiving operation during normal operation of the 
communication device. In this case, since the processing device 
originally included in the communication device can be used, 
it is not necessary to comprise another processing device for 
controlling measurement operation, thus making it possible to 
further reduce the cost. 

Moreover, the above described processing device preferably 
includes a reception processing section that receives a carrier 



- 5 - 



wave having a predetermined receiving frequency and demodulates 
and takes out the signal included in this carrier wave , and performs 
various kinds of settings relating to the reception processing 
section. The processing device performs settings such as 
receiving frequencies andmodulation methods of the communication 
device, thereby making it possible to implement a series of 
measurement controls for properly receiving various kinds of 
measurement signals to perform predetermined demodulation 
processing, and measuring the characteristics of the demodulated 
signal by the measuring device. 

In the measurement system of communication device according 
to the present invention, a communication device comprising a 
processing device performs modulation processing for a 
predetermined signal for measurement generated and outputted 
by the signal generator and outputs the modulated signal, a 
measuring device measures characteristics of this modulated 
signal and transmits the result of measurement to the processing 
device, and the processing device included in the communication 
device controls a series of measurement procedures and reports 
the result of measurement. In this way, since the processing 
device included in the coiranunication device controls the 
measurement operation similarly as the measurement system of 
communication device performing predetermined receiving 
operation, it is not necessary to comprise another processing 
device for controlling the measurement operation as in the prior 
art. It is therefore possible to simplify the configuration of 
an entire measuring system and reduce the cost. Moreover, since 
it is not necessary to provide a space for installation of another 
processing device, the space for measurement can be reduced. 
Furthermore, work to connect another processing device to the 
communication device is not required in the production process, 
thus making it possible to reduce labor-hours in the production 
process . 

In particular, the comimunication device comprises the 
display unit , and the processing device provides a predetermined 
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display on this display unit and reports the result of measurement , 
thereby allowing the measurement operator to confirm the result 
of measurement without connecting any display unit, etc. 
elsewhere . 

Furthermore, the above described processing device 
preferably performs control operation corresponding to at least 
a part of transmission operation during normal operation of the 
communication device. In this case, since the processing device 
originally comprised in the communication device can be used, 
it is not necessary to comprise another processing device for 
controlling measurement operation, thus making it possible to 
further reduce the cost. 

Moreover, the above described communication device 
preferably includes a transmission processing section that 
transmits a carrier wave having a predetermined frequency by 
performing modulation processing wherein the processing device 
performs various kinds of settings relating to the transmission 
processing section. It is possible to implement a series of 
measurement controlling operation of performing predetermined 
modulation processing for various kinds of signals for 
measurement inputted and measuring characteristics of these 
modulated signals by the measuring device. 

Brief Description of the Drawings 

FIG. 1 is a diagram of an overall configuration of a measuring 
system of a first embodiment; 

FIG. 2 is a diagram of a configuration of a radio receiver ; 

FIG. 3 is a flow chart of a measurement procedure in the 
measuring system shown in the FIG. 1; 

FIG . 4 is a diagram of an overall configuration of a measuring 
system of a second embodiment; 

FIG. 5 is a diagram of a configuration of a mobile telephone; 

FIG. 6 is a flow chart of a measurement procedure in the 
measuring system shown in FIG. 4; 
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FIG. 7 Is a diagram of a conventional measuring system 
measuring characteristics of a signal demodulated by the radio 
receiver ; and 

FIG, 8 is a diagram of a conventional measuring system 
measuring characteristics of a signal demodulated or modulated 
by the mobile telephone. 

Best Mode for Carrying Out the Invention 

A measuring system of a communication device of one 
embodiment, to which the present invention is applied, is 
characterized in that a processing device provided in the 
communication device performs control when the characteristics 
of a signal demodulated or modulated by the communication device 
are measured by the communication device. In the following, the 
measuring system of one embodiment will be described referring 
to the drawings . 

( First Embodiment ) 

FIG. 1 is a diagram of an overall configuration of a measuring 
system of a first embodiment. A measuring system 100 shown in 
this figure measures the characteristics of a signal demodulated 
by a radio receiver 2, and is configured by including a signal 
generator 4 that outputs the signal for measurement into which 
a predetermined audio signal is modulated, and a low frequency 
analyzer 6 as a measuring device that measures the characteristics 
of the signal demodulated by the radio receiver 2 . 

The radio receiver 2 sends measurement condition data 
required for performing measurement relating to its own 
transmission function to the signal generator 4 , and gives the 
signal generator 4 an instruction to generate and output a 
predetermined signal for measurement in accordance with the 
content of the measurement condition data. The measurement 
condition data include information, for example carrier wave 
frequencies, modulation methods (such as AM modulation and FM 
modulation) and degree of modulation. The radio receiver 2 then 
receives the signal for measurement outputted from the signal 
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generator 4, performs predetermined demodulation processing for 
this received signal for measurement, and outputs this 
demodulated signal to the low frequency analyzer 6 . 

Furthermore, when the result of measurement for the above 
described demodulated signal is inputted from the low frequency 
analyzer 6, the radio receiver 2 displays the result of this 
measurement on a built-in liquid crystal display (LCD), and 
adjusts the characteristics of the built-in reception processing 
section. The configuration of the radio receiver 2 will be 
described later. 

The signal generator 4 generates a signal for measurement 
by modulating a predetermined audio signal in accordance with 
the carrier wave frequency, the modulation system or the like 
included in the measurement condition data inputted from the 
radio receiver 2, and outputs this signal for measurement to 
the radio receiver 2. 

When an audible band low frequency signal which is the 
demodulated signal is inputted from the radio receiver 2, the 
low frequency analyzer 6 measures the characteristics such as 
output level and waveform deformation of this demodulated signal 
and outputs the result of measurement towards the radio receiver 
2. 

FIG. 2 is a diagram of a configuration of the radio receiver 
2. As shown in this figure, the radio receiver 2 is configured 
to include a reception processing section 11, a LCD 12, a CPU 
13, a program storing section 14 and a data storing section 15. 

The reception processing section 11, which has for example 
a circuit configuration of super-heterodyne mode, performs high 
frequency amplification processing, frequency conversion 
processing, intermediate frequency amplification processing, 
detection processing and so forth for the signal for measurement 
outputted from the signal generator 4 , and outputs the demodulated 
signal. This reception processing section 11 is configured to 
include for example a variable capacity capacitor for adjusting 
characteristics. By changing the capacity of this variable 
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capacity capacitor, for example, the amplification degree in 
the high frequency amplification processing is changed, and the 
characteristics of the reception processing section 11 are 
adjusted. 

The LCD 12 displays the frequency of the broadcasting being 
received and the current time during normal receiving operation, 
but in the case where the characteristics of the demodulated 
signal are measured, it displays the result of measurement 
outputted from the low frequency analyzer 6 and informs the 
measurement operator of the content thereof. 

The CPU 13 controls the entire radio receiver 2 . For example , 
the CPU 13 defines the receiving frequency of the reception 
processing section 11 and the demodulation method in accordance 
with selection of broadcasting directed by the user and performs 
control so that selected broadcasting can be received, regulates 
sound volume of a speaker ( not shown ) in accordance with regulation 
of sound volume directed by the user. 

Furthermore, the CPU 13 outputs measurement condition data 
to the signal generator 4 and gives the signal generator 4 an 
instruction to output a signal for measurement in accordance 
with the content of the measurement condition data in the case 
where the characteristics of the demodulated signal are measured. 
Furthermore, the CPU 13 defines the receiving frequency and the 
demodulation method of the reception processing section 11 in 
accordance with the carrier wave frequency and the modulation 
method included in measurement condition data so that the 
reception processing section 11 can perform reception processing 
for the signal for measurement. Furthermore, when the result 
of measurement for the demodulated signal is inputted from the 
low frequency analyzer 6, the CPU 13 displays this result of 
measurement on the LCD 12 and adjusts the characteristics of 
the reception processing section 11 based on this result of 
measurement . 

The program storing section 14 stores programs for performing 
various kinds of processing by the CPU 13 . For example , it stores 
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a program for receiving to receive a predetermined broadcast 
wave using the radio receiver 2 and a program for measurement 
to perform predetermined measurement operation. The program 
storing section 14 stores measurement condition data and the 
like. The above described radio receiver 2 is corresponding to 
the communication device as a subject of measurement, the low 
frequency analyzer 6 to the measuring device, the LCD 12 to the 
display unit, and the CPU 13 to the processing device, 
respectively . 

The measuring system 100 of the embodiment is configured 
in this way, and then the operation thereof will be described. 
FIG. 3 is a flow chart of measurement procedure in the measuring 
system 100 shown in FIG. 1. 

The CPU 13 defines the receiving frequency and the 
demodulation method of the reception processing section 11 in 
accordance with the carrier wave frequency and the modulation 
method included in measurement condition data so that the 
reception processing section 11 can perform reception processing 
for the signal for measurement (Step 100). 

The CPU 13 then transmits measurement condition data to the 
signal generator 4 and gives the signal generator 4 an instruction 
to output a signal for measurement in accordance with the content 
of the measurement condition data (Step 101). The signal 
generator 4 outputs the signal for measurement into which a 
predetermined audio signal is modulated to the reception 
processing section 11 in accordance with the instruction (Step 
102) . 

The reception processing section 11 then performs 
predetermined reception processing including demodulation 
processing for the signal for measurement outputted from the 
signal analyzer 4, and outputs the demodulated signal to the 
low frequency analyzer 6 (Step 103) . The low frequency analyzer 
6 measures the characteristics such as output level and 
deformation of waveform of the demodulated signal outputted from 
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the reception processing section 11, and outputs the result of 
measurement to the CPU 13 (Step 104). 

When the result of measurement is sent from the low frequency 
analyzer 6, the CPU 13 displays this result of measurement on 
the LCD 12 ( Step 105 ) . The CPU 13 then adjusts the characteristics 
of the reception processing section 11 based on this result of 
measurement (Step 106). Specifically, the CPU 13 judges based 
on the result of measurement whether or not the output level 
of the demodulated signal is within a predetermined range , whether 
or not the output waveform is deformed, and the like. In the 
case where the output level of the demodulated signal is out 
of the predetermined range or the output waveform is deformed, 
the CPU 13 changes the capacity of the variable capacity capacitor 
for adjusting characteristics included in the reception 
processing section 11, and adjusts the characteristics of the 
reception processing section 11. 

In this way, the measuring system 100 of the embodiment, 
the CPU 13 comprised in the radio receiver 2 gives the signal 
generator 4 an instruction to output a signal for measurement 
and performs processing of displaying the result of measurement 
outputted from the low frequency analyzer 206, and the result 
of measurement is displayed on the LCD 12. Therefore, it is not 
necessary to connect the personal computer 508 and the display 
unit 510 for performing measurement as the conventional measuring 
system 500 shown in the FIG. 7 thus making it possible to reduce 
costs and spaces for measurement. Furthermore, since process 
of connecting the personal computer 508 and the display unit 
510 is not involved, work-hours in the production process can 
also be reduced. Moreover, since the CPU 13 performs processing 
of adjusting the characteristics of the reception processing 
section 11 based on the result of measurement outputted from 
the low frequency analyzer 6 , the characteristics of the reception 
processing section 11 can be adjusted without hximan intervention 
by hands . 

(Second Embodiment) 
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Then, the measuring system of the second embodiment adopting 
the present invention will be described. FIG. 4 is a diagram 
of an overall configuration of a measuring system of the second 
embodiment. A mobile telephone 202 in the figure outputs the 
voice of a partner of telephone conversation by receiving a carrier 
wave of predetermined frequency (for example, 800 MHz band and 
1 , 5 GHz ) transmitted from the base station to perform demodulation 
processing, and modulates the sound signal from the speaker 
collected by a built-in microphone {not shown) to transmit the 
carrier wave of predetermined frequency towards the base station . 
A measuring system 200 measures the characteristics of the signal 
(sound signal) demodulated by the mobile telephone 202 and the 
signal (carrier wave signal) modulated by the mobile telephone 
202, and is configured to include a signal generator 204 that 
modulates a predetermined audio signal and outputs a signal for 
measurement corresponding to the receiving operation of the 
mobile telephone 202 , a low frequency analyzer 206 as a measuring 
device that measures the characteristics of the signal 
demodulated by the mobile telephone 202 , an audio frequency signal 
generator (AF generator) 208 that outputs a predetermined audio 
signal as a signal for measurement corresponding to the 
transmission operation of the mobile telephone 202, and a 
transmission analyzer 210 as a measuring device that measures 
the characteristics of the signal modulated by the mobile 
telephone 202. 

The mobile telephone 202 performs the following operation 
during operation of measuring the demodulated signal or the 
modulated signal, in addition to the above described normal call 
operation. Specifically, the mobile telephone 202 sends 
measurement condition data required for performing measurement 
relating to its own receiving function to the signal generator 
204 , and gives the signal generator 204 an instruction to generate 
and output a predetermined signal for measurement in accordance 
with the content of the measurement condition data. The 
measurement condition data for example include inf oarmation such 
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as carrier wave frequencies and modulation methods of the radio 
wave which are transmitted from the base station and received 
at the mobile telephone 202. Then, the mobile telephone 202 
receives the signal for measurement outputted from the signal 
generator 204, performs predetermined demodulation processing 
for the received signal for measurement, and outputs the 
demodulated signal to the low frequency analyzer 206. 

Furthermore, the mobile telephone 202 sends measurement 
condition data required for performing measurement relating to 
its own transmission function to the AF generator 208, and gives 
the AF generator 208 an instruction to generate and output a 
predetermined signal for measurement in accordance with the 
content of the measurement condition data. The measurement 
condition data for example, include information such as the 
frequency and amplitude level of the audio signal as a signal 
for measurement inputted from the AF generator 208 to the mobile 
telephone 202. Then, the mobile telephone 202 performs 
predetermined modulation processing for the audio signal inputted 
from the AF generator 208 and outputs the modulated signal to 
the transmission analyzer 210. 

Moreover, when results of measurement are inputted from the 
low frequency analyzer 206 and the transmission analyzer 210, 
the mobile telephone 202 displays these results of measurement 
on a built-in liquid crystal display (LCD), and adjusts the 
characteristics of the built-in reception processing section 
and transmission processing section. The configuration of the 
mobile telephone 202 will be described later. 

The signal generator 204 generates a signal for measurement 
by modulating a predetermined audio signal in accordance with 
measurement condition data relating to the receiving function 
which are inputted from the mobile telephone 202, and outputs 
this signal for measurement to the mobile telephone 202. When 
an audible band low frequency signal that is the demodulated 
signal is inputtedfrom the mobile telephone 202 , the low frequency 
analyzer 206 measures the characteristics such as output level 
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and waveform deformation of this demodulated signal and outputs 
the result of measurement towards the mobile telephone 202, 
The AF generator 208 generates an audio signal as a signal 
for measurement in accordance with measurement condition data 
relating to the transmission function which are inputted from 
the mobile telephone 202, and outputs to the mobile telephone 
202 . When a carrier wave signal of predetermined frequency that 
is the modulated signal is inputted from the mobile telephone 
202, the transmission analyzer 210 measures the characteristics 
such as output level and wave deformation of this modulated signal , 
and outputs the result of measurement towards the mobile telephone 
202. 

FIG . 5 is a diagram of a configuration of the mobile telephone 
202. As shown in this figure, the mobile telephone 202 is 
configured to include a reception processing section 211, a 
transmission processing section 212, a LCD 213, a CPU 214, a 
program storing section 215 and a data storing section 216. 

The reception processing section 211, which has for example 
a circuit configuration of super -heterodyne mode, performs high 
frequency amplification processing, frequency conversion 
processing, intermediate frequency amplification processing, 
detection processing and so forth for the high frequency signal 
for measurement outputted from the signal generator 204, and 
outputs the demodulated signal. The transmission processing 
section 212 performs predetermined modulation processing such 
as FM modulation for the low frequency audio signal outputted 
from the AF generator 208, and outputs the modulated signal. 
The reception processing section 211 and the transmission 
processing section 212 are configured to include for example 
a variable capacity capacitor for adjustment of characteristics , 
The characteristics of the reception processing section 211 and 
the transmission processing section 212 are adjusted by changing 
the capacity of this variable capacity capacitor. 

The LCD 213 usually displays a telephone number of the call 
party, etc. but in the case where the characteristics of 
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demodulated signals and modulated signals are measured, it 
displays the result of measurement outputted from the low 
frequency analyzer 206 and the transmission analyzer 210, and 
notifies the measurement operator of the content thereof. 

The CPU 214 controls the entire mobile telephone 202, For 
example, the CPU 214 performs control of the reception processing 
section 211 and transmission processing section 212 during 
telephone conversation, telephone number registry processing 
and so forth. 

Furthermore, the CPU 214 outputs required measurement 
condition data to the signal generator 204 and defines a receiving 
frequency, a demodulation method and the like of the reception 
processing section 2 1 1 so that predetermined reception proces s ing 
is performed by the reception processing section 211 for the 
signal for measurement outputted from the signal generator 204, 
in the case where it performs measurement relating to its own 
receiving function. More over, when the result of measurement 
of the demodulated signal is inputted from the low frequency 
analyzer 206, the CPU 214 displays this result of measurement 
on the LCD 213, and adjusts the characteristics of the reception 
processing section 211 based on this result of measurement. 

Furthermore, the CPU 214 outputs required measurement 
condition data to the AF generator 208 and defines a transmission 
frequency and the like of the transmission processing section 
212 so that predetermined transmission processing is performed 
by the transmission processing section 212 for the signal for 
measurement outputted from the AF generator 208, in the case 
where it performs measurement relating to its own transmission 
function. Moreover, when the result of measurement of the 
modulated signal is inputted from the transmission analyzer 210, 
the CPU 214 displays this result of measurement on the LCD 213, 
and adjusts the characteristics of the transmission processing 
section 212 based on this result of measurement. 

The program storing section 215 stores a program for 
performing various kinds of processing by the CPU 214. For 
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example, it stores a program for normal operation for having 
a conversation using the mobile telephone 202 and a program for 
measurement for performing predetermined measurement operation. 
The data storing section 216 stores various kinds of measurement 
condition data and the like . The above describedmobile telephone 
202 is corresponding to the communication device as a subject 
of measurement, the AF generator 208 to the signal generator, 
the transmission analyzer 210 to the measuring device, the LCD 
213 to the display unit, and the CPU 214 to the processing device, 
respectively . 

The measuring system 200 of communication device of the 
embodiment is configured in this way, and then the operation 
thereof will be described . FIG . 6 is a flow chart of a measurement 
procedure in the measuring system 200 shown in FIG. 4. 

Operations of Step 200 to Step 206 are similar to those of 
Step 100 to Step 106 shown in FIG. 3 in the first embodiment 
described above. That is, in order to perform reception 
processing for a signal for measurement inputted from the signal 
generator 204, the CPU 214 defines the receiving frequency and 
the demodulation method of the reception processing section 211 
(Step 200) . 

The CPU 214 transmits measurement condition data to the 
signal generator 204 and gives the signal generator 204 an 
instruction to output a signal for measurement in accordance 
with the content of the measurement condition data (Step 201). 
The signal generator 204 outputs the signal for measurement into 
which a predetermined audio signal is modulated to the reception 
processing section 211 in accordance with the instruction (Step 
202) . 

Then, the reception processing section 211 performs 
predetermined reception processing including demodulation 
processing for the signal for measurement outputted from the 
signal generator 204, and outputs the demodulated signal to low 
frequency analyzer 206 (Step 203) . The low frequency analyzer 
206 measures the characteristics of the demodulated signal 
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outputted from the reception processing section 211 , and outputs 
the result of measurement to the CPU 214 (Step 204) . When the 
result of measurement is sent from the low frequency analyzer 
206, the CPU 214 displays this result of measurement on the LCD 
213 (Step 205) , and adjusts the characteristics of the reception 
processing section 211 based on this result of measurement (Step 
206) . 

The CPU 214 then defines the transmission frequency of the 
transmission processing section 212 to perform transmission 
processing for the audio signal inputted from the AF generator 
208 (Step 207) , followed by transmitting measurement condition 
data to the AF generator 208 and giving the AF generator 208 
an instruction to output a signal for measurement (audio signal) 
in accordance with the content of the measurement condition data 
(Step 208) . The AF generator 208 outputs a predetermined audio 
signal to the transmission processing section 212 in accordance 
with the instruction (Step 209). The transmission processing 
section 212 performs predetermined transmission processing 
including modulation processing for the audio signal outputted 
from the AF generator 208, and outputs the modulated signal to 
the transmission analyzer 210 (Step 210). 

The transmission analyzer 210 measures the characteristics 
of the modulated signal outputted from the transmission 
processing section 212, and outputs the result of measurement 
to the CPU 214 (Step 211), When the result of measurement is 
sent from the transmission analyzer 210, the CPU 214 displays 
the result of measurement on the LCD 213 (Step 212) , and adjusts 
the characteristics of the transmission processing section 212 
based on this result of measurement (Step 213), 

In this way, in the measuring system 200 of the embodiment, 
the CPU 214 comprised in the mobile telephone 202 gives the signal 
generator 204 and the AF generator 208 instructions to output 
the signal for measurement, and performs among other things 
display processing for the result of measurement outputted from 
the low frequency analyzer 206 or the transmission analyzer 210, 
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and the result of measurement is displayed on the LCD 213. 
Therefore, it is not necessary to connect the personal computer 
562 and the display unit 564 for performing measurement as the 
conventional measuring system of communication system 550 shown 
in FIG. 8, thus making it possible to reduce costs and spaces 
for measurement. Furthermore, since process of connecting the 
personal computer 562 and the display unit 564 is not required, 
labor in the production process can also be reduced. Moreover, 
since the CPU 214 performs processing of adjusting the 
characteristics of the reception processing section 211 based 
on the result of measurement outputted from the low frequency 
analyzer 206, and performs processing of adjusting the 
characteristics of the transmission processing section 212 based 
on the result of measurement outputted from the transmission 
analyzer 210, the characteristics of the reception processing 
section 211 and transmission processing section 212 can be 
adjusted without human intervention by hands . 

The present invention is not limited to the above described 
embodiments , and a number of variations can be implemented within 
the spirit thereof. For example, in the above described 
embodiments, no limitations are made regarding storage devices 
used in the program storing section 14, 215 and data storing 
section 15, 216, but in the case where EEPROM (Electrically 
Erasable and Programmable ROM) is used, rewriting of programs 
and measurement condition data can be achieved . Thus , processing 
performed by the CPU 13, 214 can be easily added and altered. 

Furthermore, in the above described first embodiment, the 
radio receiver 2 is used as a communication device, but other 
receivers (for example, television) may be used. Moreover, in 
the above described second embodiment, the mobile telephone 202 
is used as a communication device, but other devices for receiving 
and transmitting (for example transceiver) may be used. 
Furthermore, the communication device having only a receiving 
function is described in the above described first embodiment, 
and the communication device having both receiving and 



- 19 - 



transmission functions is described in the above described second 
embodiment, but the present invention may be applied for 
communication devices having only a transmission function. 

Furthermore , in the above described embodiments , the result 
of measurement is displayed on the LCD 12, 213 to notify the 
measurement operator thereof, but notification of the result 
of measurement may be performed by outputting sounds from speakers , 
earphones and the like. 

Industrial Applicability 

As described above , according to the present invention , since 
the processing device comprised in the communication device 
performs controls the measurement procedure and reports the 
result of measurement for the demodulated signal and the modulated 
signal, it is not necessary to connect another processing device 
for controlling the measurement as in the prior art , thus making 
it possible to simplify an overall configuration and reduce the 
cost. Moreover, since it is not necessary to secure space for 
installing another processing device, space for measurement can 
be reduced . Furthermore , since operation for connecting another 
processing device to the communication device is not required 
in the production process, work-hours in the production process 
can also be reduced. 
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CLAIMS 

1. A measurement system of communication device, comprising: 
a signal generator that generates and outputs a predetermined 

signal for measurement ; 

a communication device including a processing device 
performs predetermined demodulation processing for said signal 
for measurement outputted from said signal generator and outputs 
the demodulated signal by performing predetermined receiving 
operation; and 

a measuring device that sends a result of measurement by 
measuring the characteristics of said demodulated signal 
outputted from said communication device to said processing 
device , 

wherein said processing device controls a series of 
measurement procedures and reports said result of measurement 
sent from said measuring device. 

2 . The measurement system of communication device according 
to claim 1 , wherein said communication device includes a display 
unit, and said processing device reports said result of 
measurement by providing a predetermined display on said display 
unit . 

3 • The measurement system of communication device according 
to claim 1, wherein said processing device performs control 
operation corresponding to at least a part of said receiving 
operation during normal operation of said communication device. 
4. The measurement system of communication device according 
to claim 1 , wherein said communication device includes a reception 
processing section that receives a carrier wave having a 
predetermined receiving frequency, and demodulates and takes 
out a signal included in the carrier wave, and 

said processing device performs various kinds of setting 
processing required when said predetermined receiving operation 
is performed by said reception processing section. 
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5 . The measurement system of communication device according 
to claim 1, wherein said processing device is configured by a 
CPU that controls said measurement procedures by executing a 
predetermined program for measurement. 

6. A measurement system of communication device, comprising: 
a signal generator that generates and outputs a predetermined 

signal for measurement; 

a communication device including a processing device 
performs predetermined modulation processing for said signal 
for measurement outputted from said signal generator and outputs 
the modulated signal by performing predetermined transmission 
operation; and 

a measuring device that sends a result of measurement by 
measuring the characteristics of said modulated signal outputted 
from said communication device to said processing device, 

wherein said processing device controls a series of 
measurement procedures and reports said result of measurement 
sent from said measuring device. 

7 . The measurement system of communication device according 
to claim 6 , wherein said communication device includes a display 
unit , and 

said processing device reports said result of measurement 
by providing a predetermined display on said display unit . 

8 . The measurement system of communication device according to 
claim 6, wherein said processing device performs control 
operation corresponding to at least a part of said transmission 
operation during normal operation of said communication device. 

9 . The measurement system of communication device according 
to claim 6, wherein said communication device includes a 
transmission processing section that transmits a carrier wave 
having a predetermined frequency by performing said predetermined 
modulation processing, and 

said processing device performs various kinds of setting 
processing required when said predetermined transmission 
operation is perf oirmed by said transmission processing section. 
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10. The measurement system of communication device according 
to claim 6, wherein said processing device is configured by a 
CPU that controls said measurement procedures by executing a 
predetermined program for measurement. 
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ABSTRACT 



The object is to provide a measurement system of 
communication device that makes it possible to reduce costs and 
spaces for measurement. A CPU 13 gives a signal generator 4 an 
instruction to output a signal for measurement. A signal 
generator 4 outputs the signal for measurement into which a 
predetermined audio signal is modulated, in accordance with the 
instruction. A reception processing section 11 performs 
predetermined reception processing including demodulation 
processing for the signal for measurement, and outputs the 
demodulated signal. A low frequency analyzer 6 measures 
characteristics of the demodulated signal outputted from the 
reception processing section 11, and outputs the result of 
measurement to the CPU 13. The CPU 13 displays the result of 
measurement on an LCD 12, and adjusts the characteristics of 
the reception processing section 11. 
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Section 365(c) of any PCT International application designating the United States, listed below and, 
Insofar as the subject matter of each of the claims of this application is not disclosed In the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, 1 acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1.56 which became available between the filing date of the prior application and the national 
or PCT Internationa! filing date of this application: 



(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 



1 hereby declare that all statennents nnade herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, 1 hereby appoint the following attomey(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, (list name and registration number) 

James H. Waiters, Reg. No. 35,731^ 

I authorize the attorney that I have appointed to accept 
instructions regarding this application and the resulting 
patent from Amagai Patent Firm. 



Send Correspondence to- Customer No. 802 



DELLETT AND \^ j7rERS 
310 S.W. Fourth Avenue, Suite 1101 

JPortj^d^Or^^ 



Direct Telephone Calls to: (name and telephone number) 
James H. Walters (503) 224-0115 



T\0 



Full name of sole or first inventor 



Sole or first inventor's signature Date 



Residence 
JAPAN 



Citizenship 
JAPAN 



Post Office Address 
c/0 T. I. F. Co., Ltd. 



5-6-213, Sap-no 2-chome, Otita-ku, Tokyo 143-0023 JAPAN 



FutI name of second inventor, if any 



Second inventor's signature Date 



Residence 



Citizenship 



Post Office Address 
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